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a'S a&2l ?IXl8«LrBLHfe AMI 

Timepiece From Which Sunrise And Sunset Can Be 
Determined 

4-1999-032794-8 

4-.1 999*032795^4 - 

9-1998-000614-0. .. 
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1999-035701-5 

4-1999-032794-8 

4-1999-032795-4 
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6 m 301,000 £J 

330,000 £J 
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1. e^Ai- SA^Ai(E2)_1§ 
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^ ^l^sh, 3fl£j)S}-^-_°S. EfloM. iLJl A>^ A^^o] ^1 ^^Ol o. 

24^1^1 1^^^ A] 4] 3]-; fjflrc^r A^^ sfl X] ^ X\ ^ u|-E]-lfl^ 

01 eTO- J €£«-'re#B$ ^ai.^^^^^.^^.^ >H ^ bJ)<£*i ^^14 

^ ^ ^*1 ^¥^11" tb ^1 ^^>7fl 34^* ^ 5^ ^-^o] clef. 

[Illi] 
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Al^l, ^ .-• ^.r. ^ ; ^ ? Q}.^fJ 
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^#-^#^1^ e^o^ Al^ {T i m epiece From Which Sunrise And 

Sunset Can Be Determined} 



2. u>^-^- 



2a. ^#a]zT- S a]^ 



2b. ^^AlzT-itA]^- 21a. ^fA]7_| 21b. ^#Al2V fi A]*jL 



3 *i 



4. 
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<H> A^^ ^l^ofl Al^flfe ^ 7> A}^S\0] #t±. ^ 

^ ^ 1^ 2*g-^*fN7> £^^1 ^ lOOTd ^-5^1 *1M-*1 S^nf, ^ o] 

^Hl^ 1<H ^, 12^> o]-g-^^^q-. ^-fo]] tu^A^ 100 o. 

&sl^, ^3*1 #4]^ /•fl^^o.s %^5HiMl itj. 

^ lOOOA^ -g;^-*V <a«A]7l- afl^sMiE ^B^- ^fl^A^ ^ 2 4^ 

<12> igxfl .^^o. S Af-g-^jT oi^ ^4"'ttt-^t^4]^S Hfl^ -^r^^ 

% v l^-& 24Al^o. S) lAl^ 60^AS -g-*^H A]z v^ ^ 

^ *J-3H1 ^*fl 74)^0] ^^]^J7 ; HV^-ol ^Q^TZ #^<HH Efl^A] ^Tfl^. ^A>AJ 
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<is> cflt!-^!^ ^-f Efl^c] ^- Alz vo. i 2 Al(tflt!:^^ ^ 135511- ^A^<LsL 

^l^r ££i ^cH^L A]z v6 ^ gAlj A]z] .^ ^ 6^1olcf. 

*1# 40£ ^cf. ^H]^r ^^<LsL *l-?-*H EL5L tf^ao.^ 

°]$°] ^o]^ ol 30 a.Ml ^^oju}- <y^-Al^-o) *}o]7} u). 



<14> 



^1*}^ ^-£^1 14^1 £ ^^}7]] ^nf. 

i.7f ^oflJE. A o i- 7l ^ ^.o. ^^AjzV^ ^^A]^ TVU}- A]^-^ ^ oVo.^ ^ 

Til -y- ^ $^ 3}o] o>u)cf. £ ^ 3EAl^- 7 > a-^^igA^ 5_A]CH ^-g-cq ^ lifl ^ 



^^M, -f^^ #^H>H *1^ l^O] ^jS. - 7] ^ ^ K ^ 
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<17> ^. ^tg_^ ^- 7 ]sf ^ ^Eflo) ^.^o. Sfl^JI*} °>#^ 24^ ^-ofl 1 

*i ^ •*l*MHo 1 <H#A]Z}- ^ ^T^Z^M^ Efl^ i^l* 31)- 

<18> S.^^. ^^>7l ^1L> -g- ^^r, 

<19> 24^1^1 ls)*}*}^ A] ^(1)54; «fl^l^r *1*M: ^E^^r ^ 

<20> £ ^S.<W^Mfe^ 

<2i> *i W3*sW**>rS. sa^r- Wfc-^SHfc- ^Efli- 

<22> £i ^21- ^S^, ^l#^(4)£r 1^1^ 24^1^1 y^AS. g_*} ^ 

^JE &£LV\, SL^-i- l^H 12*>*13 ^1-^-, <S^*1H M-^xfl^ \o\]^ 

12V}x]M: a^lf^E O-J^-v 3,6,9,12^ l£AlsVi2. ^.^^^ 'o'^q- 71eJ- ^-^ 

<23> i^Sj-.A^ -g-o]S}-.£-^- .£.Jf<£j ^ S Cf^. ^Aj-Oiq AjS. 

tf€r ^5L^ ^ oJO.^ ( ^_2_oJ| 7].^- «V£. tifl^^>ZL *Hj *>*1 
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<24> A]*Rr#(4)fe ^H^ol^ ^_g_ A] X\7^ - o^s. ojo^ 3 37}^ 

<25> Al^J(l)^- 0\^^zlM0_^ <&4fs\d\ Sl^^u}- rJ\x}^ AlO^ lAl^-ofl l^A] 5]^ 

<2 6> ^(3)^ S^^S: ^JE SJO.^, W>EJ-^o| ± ^<q J^ofl 
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<29> 



<27> _a ig^o] ^^-(5)6))^. ^o^ofl ^ 0> 10, 20, 50^ ffi^ 0, 15, 30, 

^1^(21)^- ^JE*I) tCf^ ^^(-g-Aj-O] SAlaj-^j^ g A ]Hl-^ O^^if- 0 |j=L 

-g-sHHE. ^wj-^cf. ZIS^ al^-ojuf EiA]o> ( ^ t ^ ^^ 7} ^^q. ^«.o. 

7} IL^CJ-. 

<30> ^ t^^^H £^K2.AjO_ S ^ 127.5iE.l- Af-g-Br]-^- 3^C] A o >Efl(^^^ 

^ ^ 135S1- ^l-§-)Hf^ ^1^(1)°! ^Hr^U)^ 12^- ^^1^- ^aflfe ^°o to l 
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^5^1 Al^(l)oflfe Efl^ ^t}^ Efl^-n> 3S uf^^u)-, t 
WWW^^ Ulltf IN..:' .1 ■ HI . . HI ^ 



<31> 



^■7)^- go) . AjTjl^ -f-tfo} aj-^^ ^flAj^ ol^ > ^ 

^ 0 o tc >l ^^H, ^"71 A]%1(l)ol AV 7 ] ^##AlZ^ S Al«(21)^ ^<g^Aj(tg-^ol 

5^ol^Tg A o > 7 l ^ ^##A]2]-SAl-« ^ 5^ ^> 7 | Al7j ]^ ^Al^^ AT- 7l ^ o^ #¥ 

^ ZL.^tS, A o V 7 ] A}^a)0l,Aj- 7l ^- ^^AlAj-ofl £ 



24^1 ^Hl lSj^Hr Al^](l)34; Sflrci^ AlZ|^ u]-eH^ lA|ffe ^#A]Z]- 

^l^-(21a)l- 3E%H!r]-JL oi^ ^#A)zv a Al^( 2a )^; *fl*l*r ^l^M: *4&Hflfe 3. 

*l*Rr ^^l^-SAi^-(2ib)i- slwjl 91^ <&%AW&A]®(2b);-g: -SjiLiM 

A oM ^*AlZl- S A)^(2a)4 ^#Al^5.Al^(2b) ^ ^q.^ ojc^ 5)^7>^H, 

S *m ^ A] ^1 ^H^^fl ^ ^1 31 **** *»tfc~ 

-M. IgJ-igofl o]*V A^Hl^r lAl^>ofl lS]^^ £3(3)°] ^7Hi ^ olcf. 
*13(D£: -f"^ S.°oH € ^JE. a*, — ^ , Efl^# #3J*H=- ^<#°1 AflTi^l ^Efl^- 
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^■7} ^#Alz|aAl^(2a)5}- ^l-AlZ}-SAl^(2b)^ ^7) A ®2] A 

^^j=l^ ^ ^o] ^u}, IJ^-M #-g-o_JL*| <y #ol o^^uf 

«>tfl^0.5. S^E^S. *>cf. ^-71 ^ 2:^-0)] o^Ccj ojo^ 2]^A]^ nflofl^ Aj- 7 | 
^7] Jf- ^O] «^^§>^1 g^rJI, A] S t}^ ^^xVofl o^cc) s] 
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^ ^ O.S ^flo] S^^- ^ olOu] ^flA|Z]- 
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[^*c)- 1] 

SfliEfe- AjZ]-^ <jfl*]^ AJZ]-^- U^L^ 5>l*Hr ^#^-AlZV S Al 

(21)# i^Hsj-Ji $lxr ^^(2);^- i%^Rr 3# <5>^r ^#-^#^1^^- Bfl^ 

2] 

1*1 *H lS^*^ ^(3)^g- ^7>^ i^>^ ^-i- ^^io S ^ ^^_<^^ A ]zi. 

3] 

XI 11}- S^r Xl 2%H1 &<H*i, 

4] 

24*1 #ofl is)^l*>^ *l^](i)^; 
^**l^a*l^:(2a)4; 
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